Abstract Assessments of cancer survivors' health-related needs are often limited to national estimates. State-specific information is vital to inform state comprehensive cancer control efforts developed to support patients and providers. We investigated demographics, health status/quality of life, health behaviors, and health care characteristics of long-term Utah cancer survivors compared to Utahans without a history of cancer. Utah Behavioral Risk Factor Surveillance System (BRFSS) 2009 and 2010 data were used. Individuals diagnosed with cancer within the past 5 years were excluded. Multivariable survey weighted logistic regressions and computed predictive marginals were used to estimate age-adjusted percentages and 95 % confidence intervals (CI). A total of 11,320 eligible individuals (727 cancer survivors, 10,593 controls) were included. Respondents were primarily nonHispanic White (95.3 % of survivors, 84.1 % of controls). Survivors were older (85 % of survivors ≥40 years of age vs. 47 % of controls). Survivors reported the majority of their cancer survivorship care was managed by primary care physicians or non-cancer specialists (93.5 %, 95 % CI = 87.9-99.1). Furthermore, 71.1 % (95 % CI = 59.2-82.9) of survivors reported that they did not receive a cancer treatment summary. In multivariable estimates, fair/poor general health was more common among survivors compared to controls (17.8 %, 95 % CI = 12.5-23.1 vs. 14.2 %, 95 % CI = 12.4-16.0). Few survivors in Utah receive follow-up care from a cancer specialist. Provider educational efforts are needed to promote knowledge of cancer survivor issues. Efforts should be made to improve continuity in follow-up care that addresses the known issues of long-term survivors that preclude optimal quality of life, resulting in a patient-centered approach to survivorship.
Introduction
The American Cancer Society estimates that in 2015 more than 14.5 million cancer survivors were living in the United States (U.S.). By 2024, this number is expected to increase to almost 19 million [1] . Supporting this growing population of survivors is essential to the Centers for Disease Control and Prevention's (CDC) National Comprehensive Cancer Control Program (NCCCP), which provides support to organizations in states, tribal groups, and territories in understanding the burden of cancer, improving access to care, and enhancing quality of life for survivors. However, few state-specific assessments have identified areas of action for the NCCCP program [2] [3] [4] [5] .
State-specific assessments are important for enhancing NCCCP strategic plans at the local level. National studies demonstrate pervasive issues for cancer survivors including poorer health status compared to those without cancer [6] , rural and urban health disparities [7] , lower quality of life, and greater levels of activity limitations [7] [8] [9] [10] . Other issues for survivors include a high prevalence of comorbid conditions, lower life satisfaction, and low social and emotional support [9] . At the same time, survivors have often experienced financial issues during treatment [11] , which may affect their access to care. Despite these concerns, national data are limited on key components of long-term survivorship care among adult survivors, such as how often survivors receive survivorship care plans or treatment summaries. Even less is known about the status of survivorship care at the state level. However, the limited number of studies to date demonstrates concerns regarding long-term survivorship care, including that only one-third of cancer survivors receive survivorship care plans or treatment summaries [12, 13] , longer-term survivors are less likely to see a cancer-focused physician [14] , and that publically insured or uninsured survivors have lower access to preventive care [15] . Utah is projected to have one of the biggest population booms over the next decade, growing at twice the national average [16] . Currently, over 80,000 cancer survivors are living in Utah, which is estimated to grow with improved screening and treatments [17] . Utah has distinct features with important implications for cancer control. Utah has the lowest smoking rate [18] in the nation and the highest incidence rate of melanoma (34.6 per 100,000 compared to 19.9 per 100,000 nationally) [19, 20] . Utah's age distribution is the youngest in the nation, with 31.5 % of residents under the age of 18 vs. 24 % in the U.S. [21] .
Using the Utah 2009 and 2010 Utah Behavioral Risk Factor Surveillance System (BRFSS) data, our objective was to evaluate the demographic characteristics, health status, health behaviors, and health care characteristics of cancer survivors who were five or more years from diagnosis, compared to Utahans without cancer [22] . In conjunction with assessing the general health care characteristics of survivors, such as insurance coverage and health care costs, we also evaluated several items regarding cancer survivorship care that were collected in 2010, including types of providers seen and receipt of treatment summaries. As the 2016-2020 Utah State Cancer Control Plan [17] has the goal of providing education, age-appropriate services, and resources to improve quality of life for survivors, this effort is essential to identify statewide public health priorities to support Utah's survivors.
Methods
Data BRFSS is an important public health collaborative project of the CDC and U.S. states and territories [23] . The BRFSS survey, administered and supported by CDC's Behavioral Surveillance Branch, is an ongoing data collection program designed to measure behavioral risk factors for the adult population (18 years of age or older). BRFSS uses random-digit telephone dialing methods to sample non-institutionalized adults aged 18 years or older. The national BRFSS survey includes standardized questions addressing demographic characteristics, socioeconomic status, health behaviors, and risk factors that are organized as core questions and state-added questions. The national BRFSS survey also has added optional state modules for cancer survivors. Utah included these modules in 2009 and 2010 which is the focus of this report. BRFSS survey design, sample characteristics, and surveys are available at www.cdc. gov/brfss.
Participant Sample To identify cancer survivors, the BRFSS survey asks, BHave you ever been told by a doctor, nurse, or other health professional that you had cancer?^This item was included for all Utah BRFSS respondents in 2009 and for a randomly-selected subset in 2010 (approximately one-quarter of 2010 BRFSS respondents). Cancer survivors were defined as those who answered Byes^to this question. Anyone who answered this question was considered eligible. The test-retest reliability for this question, as part of the BRFSS survey nationally, is excellent at k = 0.91. For all analyses, we included only those survivors who were five or more years from their first primary cancer diagnosis. The inclusion of survivors who were five or more years following their primary cancer diagnosis supported comparisons with previous studies [24] and our larger goal of understanding long-term survivors' needs to support public health efforts. Respondents were also excluded if they had missing/unknown age or had nonmelanoma skin cancers. In our sample, 727 survivors (n = 588 in 2009, n = 139 in 2010) met eligibility criteria, with 10,593 identified for the control group (n = 8,444 in 2009, n = 2,149 in 2010).
Measures

Demographic Characteristics
BRFSS respondents were asked to report their gender (male or female), current age, and race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic/Latino, and other/mixed). Other demographic questions included highest educational attainment, employment status, and household income.
Characteristics of Cancer Survivors
Cancer survivors were asked follow-up questions in the added modules to determine age at diagnosis, how many cancer diagnoses they have had, and type of cancer. The number of years since diagnosis was calculated using respondents' current age and age at first diagnosis.
Health Status/Quality of Life
All BRFSS respondents completed the CDC's health-related quality of life measure (CDC-HRQOL-4, known as the BHealthy Days Measures^) [25] . This measure assessed health status which we categorized as fair/poor vs. excellent/very good/good, number of unhealthy physical or mental health days (within the past 30 days), and number of days when poor health restricted usual activities. Similar to other reports, we dichotomized at ≥15 days of physical, mental, or activity limitations per month [26] . Although a standard approach to dichotomize these number of days variables is not available, we used 15 days as our cut-point to capture subjects with particular burden-that is, a report of experiencing health limitations for more than one half of the recall period. In addition to the HRQOL-4 questions, BRFSS also asked respondents how often they receive the social and emotional support that they need (sometimes/rarely/never vs. always/usually) and how satisfied they are with life (dissatisfied/very dissatisfied vs. satisfied/very satisfied).
Health Behaviors
Health behaviors assessed included self-reported smoking status (current smoking some days/every day vs. never) and diet. Diet was assessed by a measure that summarized consumption of fruit juices, fruit, green salads, potatoes (not including potato chips, french fries, or fried potatoes), carrots, and other vegetables. This information was used to calculate the typical number of fruits and vegetables consumed per day (≥5 vs. <5).
Health Care Access and Utilization
All respondents (both survivors and control participants) answered questions about health insurance coverage, having a medical provider, cost-related health care barriers in the past year, and their health care utilization (e.g., routine checkups in the past 2 years). In 2010, Utah included BRFSS' cancer survivorship module. In addition to the cancer survivorship questions asked in 2009, individuals who self-identified as a cancer survivor were asked if they were currently undergoing cancer therapy and what type of doctor provides the majority of their health care. They were also asked if they had ever received a written summary of their cancer treatments or if they were ever denied health insurance or life insurance coverage because of their cancer.
Statistical Methods
Data from 2009 and 2010 surveys were combined for analysis. To obtain estimates of population percentages and confidence intervals for this combined multi-year dataset, a complex survey weighting methodology provided by Utah Department of Health (UDOH) was used. New weighting and stratum variables were created based on guidelines received from the UDOH to ensure correct weighted estimates and valid confidence intervals for this combined multi-year data set.
Raw frequency and survey weighted percentages were calculated to describe demographic characteristics and cancer-related factors. A survey weighted Pearson chisquare test compared distributions between the survivors and controls. Multivariable survey weighted logistic regressions and computed predictive marginals estimated age-adjusted percentages and 95 % confidence intervals (CIs) of health status, quality of life, health behaviors, and current health care associated outcomes by survivors and controls. As smoking and diet differ by gender [27] , we investigated these outcomes in stratified models. Data were processed in SAS 9.4 using code provided by BRFSS. Statistical analyses were performed with Stata version 13.1. Statistical significance was defined as p < 0.05; all p values represent two-sided comparisons.
Results
Demographic Characteristics
Demographic characteristics of survivors and controls are presented in Table 1 . The survivor group was 41.7 % male compared with 50.3 % of the control group (p = 0.03). Survivors were older, with approximately 85 % ≥40 years old compared with 47 % of controls (overall p < 0.001). Most respondents were non-Hispanic white (95.3 % of survivors, 84.1 % of the control group, overall p < 0.001). The largest shift in ethnicity was the larger Hispanic population in the controls. Employment status differed between the groups, especially with the higher percentage of retired survivors (overall p < 0.001). Reported household incomes <$75,000 per year was more common among survivors compared to the control group, although not statistically significant (63.9 % vs. 55.1 %, respectively, overall p = 0.07).
Characteristics of Cancer Survivors
Prostate cancer (36.2 %, n = 100) was the most common type of cancer among male survivors and breast cancer (29.3 %, n = 146) among female survivors (Fig. 1) . The prevalence of cancers by age of diagnosis peaked for male survivors between ages 60-69 (27.2 % of diagnoses, Table 2 ). The majority of females were diagnosed between the ages of 30-39 (19.3 %) and 40-49 (19.3 %). Most survivors reported only one cancer diagnosis (male 83.2 %, female 78.7 %) and most were survivors between 5-10 years since diagnosis (male 54.9 %, female 38.0 %). Ten percent of males and 20 % of females had survived over 25 years.
Health Status and Quality of Life
In age-adjusted proportions (Table 3) 
Health Behaviors
Age-adjusted smoking rates were similar between survivors and the control group (male survivors 14. Health Care Access and Utilization Table 3 presents the health status and health care access and use among cancer survivors and the control group adjusted for age. An estimated 10.6 % greater percentage of the control group reported no current insurance coverage (19.3 %, 95 % CI = 17.3-21.3) compared to cancer survivors (8.7 %, 95 % CI = 4.0-13.3). Cancer survivors reported having a current medical provider (24.9 %, 95 % CI = 23.0-26.9) more often than the control group (12.9 %, 95 % CI = 6.9-19.0). The control group also reported higher proportions of costrelated barriers to health and absence of routine checkups within the past 2 years. For the items limited to the 2010 data for survivors, the vast majority reported that their care was managed by primary care physicians or non-cancer specialists (93.5 %, 95 % CI = 87.9-99.1). Furthermore, 71.1 % (95 % CI = 59.2-82.9) reported not being provided a cancer treatment summary, and only 5.5 % (95 % CI = 1.2-9.7) had ever been denied insurance due to their cancer history. 
Discussion
To identify areas of improvement for access to care and quality of life, it is important to conduct state-level assessments of cancer survivors to identify areas of action for the NCCCP program and public health educational interventions. This statewide assessment of Utah is the first step in developing a robust research initiative in alignment with the NCCCP to better meet the needs of the growing population of cancer survivors in Utah. Analyzing Utah BRFSS surveys from 2009 and 2010, we found that Utah cancer survivors reported more life dissatisfaction than unaffected controls. Utah cancer survivors also reported that the majority of their care is managed by primary care physicians and the majority of survivors do not receive a treatment summary. However, Utah cancer survivors are also more likely to have a current medical provider as compared to unaffected controls as described in the results. This presents an opportunity to work with and educate primary care physicians in improving the care of cancer survivors. Unlike other national studies [11, 24] that have demonstrated issues with access to care among survivors of cancer, survivors in Utah tended to report fewer health care access concerns, such as cost-related barriers to care, than adults without cancer. Yet, other care disparities do appear to exist in Utah, with fewer than 8 % of cancer survivors having their long term care managed by cancer specialists, and over 70 % reporting never having received a summary of their cancer therapy. Despite the expanded insurance options in the Patient Protection and Affordable Care Act (ACA) [28] Fig. 1 The percentages of selfreported initial cancer diagnoses from respondents in the Utah Behavioral Risk Factor Surveillance System, 2009-2010 Patients with missing/unknown age, cancer diagnosis <5 years, nonmelanoma skin cancers were excluded from our analysis a Raw or unweighted response frequency b Weighted for BRFSS weight in access to care may continue to be issues and are important areas for future NCCCP and educational efforts. Our study's findings on health care following cancer treatment can be viewed within the context of the existing literature and expert recommendations for survivorship care. In the short term after the end of cancer treatment, many studies find that survivors see an oncologist or other cancer specialist for surveillance of second cancers or recurrence [29, 30] . However, in the long-term (5 years post-treatment), the majority of survivors transition back to a primary care physician or other non-cancer specialist [31] who may be less familiar with patients' cancer-related health care needs. Since the seminal 2006 Institute of Medicine (IOM) [31] survivorship report, greater coordination between specialists and primary care providers has been promoted to ensure that the health needs of cancer survivors are met. The 2006 IOM report also recommended that each patient should receive a cancer treatment summary following treatment. Despite this recommendation, fewer than 5 % of oncologists are delivering such summaries to their patients [32] and nationally, only onethird of patients typically receive a treatment summary [12, 13] . We found that approximately 30 % of Utah cancer survivors reported receiving a written treatment summary, which is similar to these other assessments. Treatment summaries are an important tool to improve coordination of care and address survivorship needs that can improve quality of life. Given the largely rural population of Utah, many survivors may not have ready access to a cancer specialist for follow-up care and so a treatment summary may be an essential communication and educational tool for primary care providers. Equipping primary care providers with resources and education to address the needs of cancer survivors, including treatment summaries, is an important area of priority for Utah in the state's cancer plan [17] .
Smoking was reported by over 10 % of Utah survivors, which while still of concern, is lower than the U.S. average of 20.9 % in 2009 [18] . Although the smoking rate is low, it is alarming that health behaviors (diet, smoking) were similar among Utah survivors and unaffected controls. Because smoking is a modifiable health behavior and poses increased risk for cancer and other health comorbidities, it may be a particularly important public health target for cancer control efforts in Utah.
Based on the findings of the current study, there are several key surveillance recommendations for Utah and for other states considering the NCCCP program. While BRFSS's cancer survivorship module is optional [29] , we encourage policy makers to incorporate these measures into their statewide BRFSS assessment on a regular basis to understand the health-related burden of cancer in their state. Including the survivorship module is particularly important because the cancer population in the U.S. is expected to grow to 19 million by 2024 [1] . Since Utah assessed survivors in the BRFSS survey in 2009 and 2010, the Commission on Cancer has required accredited cancer programs to implement treatment summary distribution to at least 25 % of new survivors by 2016 [33] . The survivorship module through BRFSS could serve as a tool for evaluating these changes at the state level and for comparison across the nation.
The findings from the current study should be interpreted in light of several limitations. BRFSS may underrepresent hardto-reach populations, including minorities and young adults [34] , which could lead to an underestimation of the magnitude of health care access issues and health outcomes among Utah cancer survivors. Furthermore, for our data years of interest, BRFSS only included landlines; however, starting in 2011, cell phones have been included across all states and it will be important to examine how this change responses. While self-reported cancer history also has the risk of misclassification of cancers and non-cancers, BRFSS self-report is reasonably reliable [35] .
The current study provides insight into important issues for cancer survivors in Utah. These data could inform future public health education programs that meet the needs of cancer survivors in Utah. As life dissatisfaction was more common among cancer survivors, psychosocial interventions for cancer survivors may be an important area to further explore. Ongoing research with a focus on Utah cancer survivors is needed. Continued public health surveillance of healthrelated survivor issues using BRFSS will be necessary in order to detect potential changes occurring over time. In addition, future studies on cancer survivors should include cancer stage and treatment information so that differences between the severity of illness and health-based outcomes among survivors can be examined. Future studies should also examine rural/frontier vs. urban access to care, the utilization of treatment summaries, and how to best facilitate using treatment summaries with primary care providers.
The results of the current study provide education for clinicians and public health professionals in Utah to target interventions at reducing health risks among cancer survivors, such as use of tobacco. In addition, it will be important to promote delivery of treatment summaries to cancer survivors in order to promote optimal health care and health outcomes for survivors in the long-term. Knowing that Utah cancer survivors are more likely to report life dissatisfaction, and that few see oncology specialists in the long-term, interventions and educational resources can be directed most effectively. Cancer survivors have a variety of health care needs; addressing those needs on a state level enables the most appropriate professionals to direct resources to the groups most in need, with the ultimate goal of improving survivors' long-term health and quality of life.
